METHODS
Studies were performed in 26 otherwise healthy patients between 18 and 50 yr who were scheduled for gynaecological surgery. In those patients who weighed more than 60 kg, premedication consisted of morphine 15 mg, atropine 0.6 mg and droperidol 5 mg administered intramuscularly 1 hour before induction of anaesthesia. In patients who weighed less than 60 kg, the dose of morphine was reduced to 10 mg.
In the anaesthetic room, a needle was inserted into a vein on the dorsum of the hand. Patients were allocated randomly into two equal groups of thirteen subjects. Those in one group were allowed to breathe 100% oxygen for 7-8 minutes before induction of anaesthesia and the other group continued to breathe room air during a similar period. Respiration was recorded by allowing the patient to breathe through a nosepiece (the mouth being closed) attached via a non-return valve to a spirometer which recorded VE breath-by-breath (Duffin and Whitwam, 1970) . This was connected to a hot wire recorder (M4, Devices Instruments Ltd). In the group breathing oxygen, it was administered from a Douglas bag connected to the inspiratory limb of the nosepiece. End-tidal carbon dioxide concentration was measured using an infra-red analyser (Uras 44) also connected to the hot wire recorder.
Anaesthesia was induced with thiopentone (4.5 mg/kg) administered intravenously during 30 seconds through the needle in the hand. A continuous recording of VE was made until the period of maximal respiratory depression was over. The presence or absence of a period of apnoea was noted, and when present its duration was measured.
RESULTS
The two groups of patients were similar in terms of age, weight and haemoglobin concentration. During the control period there was a slightly greater measured end-tidal carbon dioxide concentration in the oxygen-breathing group (37.8 mm Hg; SD 6.95) compared with the air-breathing group (Pco, 37. •Present address: Department of Anaesthetics, Salisbury General Hospital, Odstock Branch, Salisbury, Wilts. mm Hg; SD 6.1), but the difference was not significant (P=0.9). Illustrations of continuous recording of VE are shown in figure 1.
The results for the incidence and duration of apnoea are summarized in table I. In the air-breathing group, six of the thirteen subjects failed to stop breathing and in the remainder the range of apnoea was from 5 to 1,8 sec In the oxygen-breathing group, only one subject showed continuous respiratory movement during induction of anaesthesia, and in the remainder a period of apnoea developed which varied from 24 sec to 170 sec. The difference between the two groups was highly significant (P<0.005).
DISCUSSION
In normal man breathing air, there is a continuing hvrvmr drive tr> ventilation which has been estimated to represent as much as 12-14% of normal resting ventilation and which can be demonstratEd by the transient fall in ventilation following the inhalation of high concentrations of oxygen (e.g. Loeschcke, 1953; Dejours, 1957 Dejours, , 1962 Lefrancois, Pasquis and Gautier, 1965; Downes and Lambertsen, 1966) . The reason that there is no sustained reduction in ventilation during oxygen breathing, is that any decrease in ventilation allows carbon dioxide to accumulate and the increased PcOj will restore ventilation to near its former value. In the present study the mean end-tidal CO a was slightly higher (0.5 mm Hg) during the control period in the oxygen-breathing group; however, under the conditions under which end-tidal CO, was measured during this study, this small difference between the two groups did not reach statistical significance.
The drive to ventilation during hypoxia has long been acknowledged as a peripheral chemoreflex. Direct evidence for this statement in man was obtained by Guz and associates (1966) who showed that the ventdlatory response to hypoxia was abolished in one unanaesthetized subject by blocking die vagus and glossopharyngeal nerves widi local anaesthetic. Considerable ventilatory drive will occur when the Paoi falls below 60-70 mm Hg (e.g. Neilsen and Smidi, 1952; Cormack, Cunningham and Gee, 1957; Loeschcke and Gertz, 1958; Cunningham, Patrick and Lloyd, 1964) and such values might be anticipated during induction of anaesthesia in relatively heavily premedicated subjects as was the TABLE I. Duration of apnoea foUotoing induction of anaesthesia with thiopentone administered intravenously {4.5 tngjkg) in premedtcated subjects {see text). The duration of apnoea in the group receiving oxygen was significantly greater than in those breathing air {P<0.005 Wilcoxon rank sum test). There was no significant difference between the weight and haemoglobin concentration of the two groups {P=0.5 and 03 resp.). case in the present study. Moreover, hypoxia increases the ventilatory response to an increase in Pacoj (e.g. Neilsen and Smith, 1952) . In studies of afferent neurOnal activity from the peripheral chemoreceptors, it has been shown that in the presence of hypoxia, they exhibit an increased response to a rise in Pco, (e.g. Joels and Neil, 1961; Horabein, Roos and Griffo, 1961) . Cunningham, Patrick and Lloyd (1964) have suggested that the interaction between a falling Po, and a rising Pco. in the complete ventilatory system may be due to the effects of Po 3 and Pco, interacting at the peripheral chemoreceptors. However, Torrance (1,968) has suggested that in addition some interaction also occurs in the central nervous system.
Air breathing
If subjects who have been allowed to breathe 100% oxygen for a period of several minutes to wash out lung nitrogen remain connected to a source of oxygen, then the Pao a will show only a small reduction, during relatively prolonged apnoea (e.g. Enghoff, Holmdahl and Risholm, 1951; Holmdahl, 1956; Payne, 1962) . Thus in the present study, the pre-oxygenated subjects would be expected to show virtually no reduction in Pao, during the periods of apnoea caused by the administration of thiopentone. Moreover, the arterial oxygen tensions obtained during a period of oxygen breathing lasting 7-8 min, would be expected to be many times greater than the threshold values for activation of peripheral chemoreflexes.
The implications of the present study are that during induction of anaesthesia, in air-breathing subjects, hypoxic peripheral chemoreflexes play a role in either preventing or shortening a period of apnoea which would otherwise occur in oxygenbreathing subjects.
